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ABSTRACT
The recent detection of Fast Radio Bursts (FRBs) has generated strong interest in
identifying the origin of these bright, non-repeating, highly dispersed pulses. The
principal limitation in understanding the origin of these bursts is the lack of reli-
able distance estimates; their high dispersion measures imply that they may be at
cosmological distances (0.1 < z < 1.0). Here we discuss new distance constraints to
the FRB010621 (a.k.a J1852−08) first reported by Keane. We use velocity resolvedHα
and Hβ observations of diffuse ionised gas toward the burst to calculate an extinction-
corrected emission measure along the line of sight. We combine this emission measure
with models of Galactic rotation and of electron distribution to derive a 90% probabil-
ity of the pulse residing in the Galaxy. However, we cannot differentiate between the
two Galactic interpretations of Keane: a neutron star with unusual pulse amplitude
distribution or Galactic black hole annihilation.
Key words: pulsars: general – ISM: structure – transients
1 INTRODUCTION
In the past few years, there have been a growing number
of detections of unusual radio pulses from the Parkes ra-
dio telescope, known as Fast Radio Bursts (FRBs). The
six known FRBs (Lorimer et al. 2007a; Keane et al. 2012b;
Thornton et al. 2013), are characterised by extremely high
flux densities (∼ Jy) over very short time scales (milli-
seconds), high dispersion measures (DMs), and in one case,
a scatter-broadened pulse profile. While there was for some
time doubt as to whether these pulses are astronomical
or terrestrial (Burke-Spolaor et al. 2011; Kocz et al. 2012),
more recent discoveries support an astronomical interpreta-
tion (Keane et al. 2012b; Thornton et al. 2013), in spite of
the lack of multi wavelength counterpart.
It has not been definitively shown if the pulses are
Galactic or extragalactic. Most of these discoveries favour
an extragalactic origin (0.1 . z . 1.0), primarily be-
cause the DM substantially exceeds both the known dis-
persion measures from pulsars near to the line of sight,
and / or a DM obtained from a commonly used Galac-
tic model (e.g. NE2001 Cordes & Lazio (2002)). If they
are extragalactic, their extremely high luminosities can
only be explained by exotic mechanisms such as annihilat-
⋆ E-mail: keith.bannister@csiro.au
ing black holes (Rees 1977), binary neutron star mergers
(Hansen & Lyutikov 2001; Totani 2013) ‘combing’ magnetic
fields in expanding supernova shells (Colgate & Noerdlinger
1971), magnetar bursts (Popov & Postnov 2013), collapse
of supramassive neutron stars (Falcke & Rezzolla 2013)
or gamma-ray bursts (Zhang 2013; Bannister et al. 2012).
There is considerable interest in identifying such classes of
objects; they are also prime candidates as the electromag-
netic counterparts to high frequency gravity wave sources
that are expected to be discovered with upcoming facilities
(LIGO Scientific Collaboration et al. 2012; Nissanke et al.
2013).
However, if fast radio bursts are Galactic, their char-
acteristics can be attributed to somewhat less exotic mech-
anisms such as pulsar giant pulses with unusual pulse am-
plitude distributions (Keane et al. 2012b), or nearby flaring
stars, where the large dispersion measure is explained by
a blanket of ionised material around the star (Loeb et al.
2013).
Because the progenitors of all of these highly-dispersed
radio bursts are unknown, and because there are a small
number of detections, it is important to examine each of the
detections in detail. In this paper, we aim determine whether
the burst named FRB010621 resides in the Galaxy or not.
FRB010621 (also known as J1852−08), was first re-
ported by Keane et al. (2011a) and discussed in more de-
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tail by Keane et al. (2012b). The burst position happens to
lie toward an unusually low extinction region of the Galaxy
just off the plane (b = −4◦). Optical emission line spec-
troscopy of diffuse ionised gas has been studied extensively
in this region (Madsen & Reynolds 2005). This fortunate
coincidence allows us to use this spectroscopy to estimate
the amount of Galactic ionised material in the direction of
FRB010621, and therefore determine the extent to which
the DM of FRB010621 (746 pc cm−3) can be attributed to
ionised gas in our own Galaxy. The use of such spectroscopy
has been used to successfully model distances to Galactic
pulsars, albeit with less optimal dust corrections (Schnitzeler
2012). Our distance constraint will aid in the understanding
the progenitor of FRB010621 and in understanding statisti-
cal properties of other highly-dispersed radio bursts.
This paper is organised as follows: in §2 we describe
existing observations of the low-extinction region of the ISM
in which FRB010621 falls. We discuss the emission measure
toward the burst in §3 and outline a model that relates the
EM to the DM in §4. In §5 we describe our constraints on
the distance to the burst. We discuss the implications of our
results on the origin of FRB010621 in §6 and summarise our
results in §7.
2 SCUTUM STAR CLOUD: A
LOW-EXTINCTION WINDOW TOWARD
THE INNER GALAXY
2.1 Background
The Scutum star ‘cloud’ is an optically bright,∼ 5◦ diameter
region of unusually high apparent stellar density centred on
(l, b) = (27◦,−3◦). The brightness is attributed to its prox-
imity to the Galactic plane and the relatively low extinction
along the line of sight (Madsen & Reynolds 2005, and refer-
ences therein). Optical emission line spectroscopy of diffuse
ionised gas toward this cloud shows emission out to large
kinematic distances. Two spectra taken near the location
of the radio burst are shown in Figure 1. In these direc-
tions, diffuse interstellar gas that follows Galactic rotation
exhibits a maximum radial velocity (in the local standard
of rest reference frame) equal to the tangent point velocity
vLSR = +113 kms
−1; this corresponds to a kinematic dis-
tance of D⊙ ≈ 8 kpc for a flat rotation curve assuming the
current IAU recommended values for the rotational velocity
Ω = 220 km s−1 and distance to the Galactic centre R⊙ =
8.5 kpc.
2.2 Hα and Hβ spectra and kinematics
The Hα and Hβ spectra shown in Figure 1 were ob-
tained with the Wisconsin H-Alpha Mapper (WHAM;
Haffner et al. 2003). WHAM measures the average sur-
face brightness of emission over a 1◦ circular diameter
beam with a spectral resolution of ≈ 12 km s−1. Under
typical interstellar conditions, photoionised gas will pro-
duce Hα and Hβ photons with a ratio of Hα/Hβ = 3.9
(Osterbrock & Ferland 2006). However, interstellar dust ab-
sorbs and scatters the bluer Hβ photons more than Hα pho-
tons. Madsen & Reynolds (2005) measured the departure of
Hα/Hβ from the expected value to quantify the amount of
interstellar extinction as a function of kinematic distance.
They found that interstellar dust produced an optical depth
at Hα of τHα ≈ 2 (AV ≈ 3 mag) out to the tangent point
distance of the Scutum cloud (see bottom row Figure 1).
The spectra show three strong peaks of emission near
vLSR = 0km s
−1, +50 km s−1 and +100 km s−1; these ve-
locities correspond to distances to emission from the solar
neighbourhood, the Sagittarius spiral arm, and the Scutum
spiral arm, respectively. The weak emission seen beyond the
tangent point velocity could be due to broadening of the line
centred near the velocity of the Scutum arm. The broaden-
ing may arise from a combination of thermal broadening of
the lines (≈ 10 km s−1 at Te 104 K) and non-thermal broad-
ening such as turbulence, bulk motion, and/or non-circular
motion in the inner Galaxy (Madsen & Reynolds 2005) In
addition, some of the highest velocity emission could be as-
sociated with gas near the tangent point but with a veloc-
ity in excess of that associated with circular rotation (e.g.,
Lockman (2002)).
2.3 The position of FRB010621
The radio burst FRB010621 was detected in one 14′ di-
ameter beam of the Parkes telescope, centred on (l, b) =
(25.4342◦,−4.0042◦) (Keane et al. 2012b). The two WHAM
observations of the Scutum cloud that are closest to
the burst are centred on (l, b) = (25.08◦,−4.25◦) and
(25.52◦,−3.40◦).
The overlap of the WHAM and Parkes beams im-
plies that the burst could be in one (or neither) of the
WHAM beams. If the position of the burst is equally likely
anywhere within the Parkes beam, then there is a 84%
chance that the burst is in the “main” WHAM beam to-
ward (l, b) = (25.08◦,−4.25◦), a 0.7% chance of lying in the
alternate WHAM beam, and a 15% chance of not lying in
either WHAM beam. As there is such a small chance of the
burst lying in the alternate WHAM beam, we will ignore it
for the remainder of this paper. We also note that the vari-
ation in Hα surface brightness from diffuse ionised gas does
not vary substantially on 1◦ angular scales (Haffner et al.
2003).
3 EMISSION MEASURE TOWARD FRB010621
In the absence of extinction, a column of recombining elec-
trons with emission measure EM will generate Hα emission
with a surface brightness IHα given by
EM ≡
∫
∞
0
ne(l)
2dl = 2.75T 0.94 IHα (1)
where ne(l) is the electron density in units of cm
−3, l is
the distance along the line of sight in units of pc, T4 is the
electron temperature of the gas in units of 104 K, and IHα
is measured in rayleighs1(Haffner et al. 2003). The observed
values of IHα toward the two WHAM beams shown in Fig-
ure 1 on the left and right panels are 13.6 ± 1.2 R and 20.8
1 1 R = 106/4pi photons cm−2s−1sr−1 = 2.4 × 10−7
ergs cm−2s−1sr−1 at Hα.
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Figure 1. Hα (red) and Hβ (blue) WHAM spectra of diffuse
ionised gas toward the radio burst (top row) in two 1◦ diameter
beams nearest FRB010621. The Hβ surface brightness is mul-
tiplied by 3.94, the expected ratio of Hα/Hβ in the absence of
extinction. The bottom row shows the estimated optical depth at
Hα. The left and right columns show data for the two WHAM
lines of sight closest to the location of the burst. The kinematic
distance, based on a flat rotation curve, is shown along the top.
The tangent point distance, marked with a vertical dotted line,
is about 7.7 kpc in this direction. The burst was detected at
l = 25◦.43, b = −4◦. (Figure is adapted from Madsen & Reynolds
(2005)).
± 1.5 R, respectively. These values are calculated by inte-
grating the spectra over the full velocity range and taking
into account the uncertainties in the continuum level.
In order to convert the observed values of IHα to the
emission measure (EM), we need to apply a dust correction.
However, this correction (derived from Hα/Hβ) suffers from
a number of uncertainties (see §4 of Madsen & Reynolds
(2005) for a complete discussion), principally due to the un-
known distribution of the dust and gas. For the purposes
of illustration, we consider two models for the dust distri-
bution, representing the two extremes of how the dust and
ionised gas are mixed: a foreground screen model and model
where the gas and dust are well-mixed. In both cases, we
assume the optical depth of the dust at Hα is τ = 2.
For the foreground screen model, the observed IHα
should be increased by a factor of eτ = 7.4, while
for the well-mixed model the correction factor is only
τ/(1 − e−τ ) = 2.3. Assuming a temperature of T4 = 1.0
(Madsen & Reynolds 2005) the extinction corrected emis-
sion measure toward the “main” WHAM beam is 276 ± 24
cm−6 pc assuming the foreground screen model; it is 86± 7
cm−6 pc assuming the well-mixed model.
Figure 1 shows that the values of τHα increase sharply
at a kinematic distance of ≈ 3-4 kpc, suggesting there is
a screen of dust at that distance, which strongly favours a
foreground screen model. Due to the uncertainty in the dust
geometry and the uncertainty in the location of the burst
in the WHAM beams, we adopt a value for the extinction
corrected EM toward FRB010621 of 276 cm−6 pc.
4 SIMPLE MODEL FOR EMISSION AND
DISPERSION MEASURE
In order to use the EM and DM to constrain the distance
to the radio burst, we need to know how the free electrons
are distributed along the line of sight. We adopt a simpli-
fied model in which the electrons reside in clouds of mean
density n0; the fraction of the line of sight occupied by the
clouds is defined as the filling factor (f). We define the he-
liocentric distance to the radio pulse to be Dp. We define
the heliocentric distance over which Galactic electrons are
contributing significantly to the EM to be DHα. In princi-
ple, the emission measure derived from IHα is sensitive to
all recombining electrons along the line of sight. However,
the dominant contribution to the EM toward FRB010621
is from electrons in the Galaxy; we neglect any contribu-
tion from the intergalactic medium where ne is much less
than the average Galactic mid-plane density of ≈ 0.1 cm−3
(Inoue 2004). It then follows that DM = n0fDp and EM
= n20fDHα. With this parameterisation, the distance to the
pulse is
Dp =
DM√
EM
√
DHα√
f
. (2)
Using DM = 746 pc cm−3, EM = 276 cm−6pc, D10Hα =
DHα/10 kpc, and f0.1 = f/0.1, this can be expressed as
Dp = 13.6
√
D10Hα√
f0.1
kpc. (3)
The assumptions implicit in this model are that the
filing factor (f) and the mean electron density n0 have
the same values for the distances Dp and DHα and that
the clouds occupying the line of sight have uniform density
n0. Observations of pulsar scintillation have shown that the
medium is not uniformly dense. Consequently the filling fac-
tor in Eqn. 2 could be larger by some factor proportional to
the magnitude of the density fluctuations. A larger filling
factor implies a smaller pulse distance. By adopting a uni-
form density assumption, the distance Dp in Eqn. 2 should
be considered an upper limit.
This simple model has been successfully combined with
observations of pulsars to infer structural parameters such
as the scale height of diffuse ionised gas in the Galaxy
(Reynolds 1991; Berkhuijsen et al. 2006; Gaensler et al.
2008; Schnitzeler 2012). Note that those analyses are largely
based on nearby pulsars withDp ≪ DHα; those observations
of EM therefore require some correction to account for the
different path lengths. That problem is mitigated by only
considering high latitude pulsars (where Dp ≈ DHα) or by
adopting another model for how EM varies in the Galaxy.
Such modelling is outside the scope of this paper.
An HII region along the line of sight toward FRB010621
could be responsible for large density fluctuations that would
invalidate our model. However, a large angular size, nearby
HII region would appear in our data as an Hα enhancement
at a particular velocity, and we detect none here (Fig. 1).
Furthermore, there is no catalogued HII regions (Sharpless
1959; Blitz et al. 1982; Fich & Blitz 1984) that cross this
line of sight, and radio recombination line searches (e.g.
Caswell & Haynes 1987) have not surveyed this line of sight.
The existence of HII regions along the line of sight does
not conclusively show that the pulse is Galactic, as we have
c© 2013 RAS, MNRAS 000, 1–7
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no way of knowing whether the pulse was behind a given
HII region or not. On the other hand, if we can show that
there is sufficient diffuse ionised gas along the line of sight,
the presence of a foreground HII region would only serve to
reduce the pulse distance.
The simple model for the EM and DM described above
has some shortcomings that make it difficult to estimate a
precise distance to the FRB. However, this model is sufficient
to infer whether the FRB is Galactic or extragalactic.
5 IS FRB010621 GALACTIC OR
EXTRAGALACTIC?
According to our simple model, the distance to the pulse de-
pends on the filling factor f , the path length of the Hα emit-
ting gas DHα and the dust distribution. We use a Bayesian
approach to quantify the distance to the pulse and the uncer-
tainty. In order to determine a posterior distribution on the
probability to the distance to the pulse, we have performed a
simple Monte-Carlo simulation, assuming prior distributions
for the parameters f , DHα, and dust model. In the following
sections we discuss the priors on each parameter and the re-
sults of the simulations. Note that with a latitude of −4.0◦,
the radio burst is 0.6 kpc and 1.6 kpc below the Galactic
plane for values of Dp of 8 kpc and 24 kpc, respectively.
5.1 Prior on Hα distance (DHα)
Figure 1 shows that we detect Hα emission out to the tan-
gent point velocity. This places a lower limit on DHα of ≈ 8
kpc. If there is Hα emitting gas beyond this distance, it will
appear at radial velocities lower than vLSR ≈ +100 km/s.
We place an upper limit on DHα by considering the ra-
dial size of the Galaxy. Cordes & Lazio (2002) used disper-
sion measures toward more than 1,000 pulsars to construct
a popular three dimensional model for the distribution of
free electrons. The model contains a thick disk component
that is truncated at a Galactocentric distance of 17 kpc.
This thick disk component is the dominant contributor to
the total electron column density in the outer parts of the
Galaxy. At a Galactic longitude of 25◦ and assuming a cylin-
drical geometry with R⊙ = 8.5 kpc, their model implies that
DHα < 24 kpc. The actual value is likely to be less than 24
kpc because this does not account for the fact that the radio
burst is not in the mid plane (b = −4◦) and the scale height
of ne is only 1-2 kpc (Gaensler et al. 2008; Savage & Wakker
2009).
In the intergalactic medium (IGM) beyond the thick
disk, ne ≃ 2.1 × 10−7 cm−3 (Inoue 2004), which is a factor
of∼ 10−6 lower than the average Galactic mid-plane density.
Because EM ∝ n2e, the contribution of IGM to the measured
EM can be safely ignored, and the upper limit to DHα is
robustly constrained by the size of the Galaxy.
Given these two limits, we assume a uniformly dis-
tributed prior on DHα between 8 and 24 kpc.
5.2 Prior on filling factor (f)
The observational limits on values for f are less well con-
strained. As shown in equation 2, the filling factor can
be measured directly using dispersion measures of pulsars
which have reliable distances (e.g., from parallax). Accord-
ing to the latest version of the ATNF Pulsar Catalogue2
(version 1.47; Manchester et al. 2005), there are 88 pulsars
within 5◦ of FRB010621. However, none of them have a re-
liable, model independent distance.
Reynolds (1991) was the first to unambiguously mea-
sure f by comparing the dispersion and emission measures
toward pulsars in high latitude globular clusters that are
well off the Galactic plane. They found that f & 0.2 with
marginal evidence that f increased with vertical height |z|.
Gaensler et al. (2008) analysed the distribution of DM and
EM for 51 pulsars with known, reliable distances over a
range of values for |z|. They fit their data to a model
with a filling factor that increases exponentially from f =
0.04±0.01 in the mid-plane up to f = 0.3 at a vertical
height of |z| ≈ 1–1.5 kpc. Berkhuijsen & Müller (2008) con-
ducted an independent analysis of similar data for 34 pul-
sars with reliable distance measurements. They found that
f = 0.08±0.02 at the mid-plane, but did not determine ro-
bustly how, or if, f changes with |z|.
These results are consistent with the traditional picture
of the ISM. In the mid-plane, the ISM is largely comprised
of cold neutral and molecular gas (Kulkarni & Heiles 1987).
At higher altitudes, warm diffuse ionised and neutral gas are
the principal phases. Note that with a latitude of -4.0◦, the
radio burst is 0.6 kpc and 1.6 kpc off the Galactic plane for
values of Dp of 8 kpc and 24 kpc, respectively.
The measured values of f throughout the literature are
generally bounded by 0.03 < f < 0.3. We therefore assume
a uniformly distributed prior on f between 0.03 and 0.3.
5.3 Prior on dust mixing model
As discussed in §3, the magnitude of the extinction correc-
tion depends on the (unknown) distribution of interstellar
dust along the line of sight. We considered two models: a
foreground screen model and a model where the gas and
dust are well mixed. Our adopted value of the extinction
corrected EM toward FRB010621 (276 cm−6pc) corresponds
to a dust extinction correction factor that is more consis-
tent with a foreground screen model. However, in order to
quantify this uncertainty, we consider three scenarios in our
Monte-Carlo simulations. In one scenario we assume the
foreground screen model, and in another scenario we assume
a well-mixed model. In the third scenario, called the ‘alter-
nating’ scenario, half of our realisations use a foreground
screen model, and the other half use a well-mixed model.
5.4 The pulse distance
The full range of plausible values for the distance to the
radio burst (using Equation 2 and assuming an extinction
corrected EM value of 276 cm−6 pc) are shown in Figure 2.
The Figure shows that the distance Dp is bounded by values
between 7 kpc and 40 kpc. The implied average electron den-
sity over this distance range is 0.2 cm−3 < n0 < 1.1 cm
−3.
We note, however, that for values of DHα greater than
24 kpc, our model comprising a single value for n0 and f
is no longer valid.
2 http://www.atnf.csiro.au/people/pulsar/psrcat/
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Figure 2. Distance to the burst as a function of filling factor of
the ionised gas using an extinction corrected EM of 276 cm−6pc.
The grey shaded area shows the range of possible values of Dp
bounded by 8 kpc < DHα < 24 kpc and 0.03 < f < 0.30. The
black horizontal dotted line is placed at the canonical ‘edge’ of
the Galaxy along the line of sight to the burst (24 kpc). The
lower and upper limits on the average electron density over the
corresponding range of values of Dp are 0.2 < n < 1.1; lines with
these values of constant density are shown in aqua and green,
respectively.
The results of our Monte Carlo simulations are shown in
Figure 3. We created 104 realisations from the prior distri-
bution on f and DHα, assuming Gaussian distributed EMs
derived in section 3 for the two standard dust models, and
the ‘alternating’ model. The posterior probability distribu-
tions on the pulse distance are shown in Fig. 3. The median
pulse distance (and 1σ width) is 14 ± 6 kpc, 25 ± 10 kpc,
and 19±11 kpc for the foreground screen (blue), well mixed
(green) and alternating (red) models, respectively. The pulse
distance is less than the distance to the ‘edge’ of the Galaxy
(DHα < 24 kpc) in 90%, 68% and 45% of realisations for
the models, respectively.
6 DISCUSSION
6.1 Implications of a Galactic origin
Assuming the foreground screen dust model, we conclude
that FRB010621 is Galactic (i.e. Dp < 24 kpc) with 90%
confidence. Keane et al. (2012b) outline two possible ex-
planations for a Galactic origin: pulsed, sporadic emis-
sion from a neutron star (e.g. a rotating radio transient
(McLaughlin et al. 2009)) or an annihilating Galactic black
hole. While our analysis cannot conclusively differentiate be-
tween either scenario, we encourage the community to con-
sider these Galactic options more seriously. In particular,
it may be that FRB010621 is a neutron star whose pulsed
emission has only been observed in this one burst, in spite
of 15.5 hr of additional follow-up (Keane et al. 2012b).
We note that our EM measurement is consistent
with the measured pulse broadening due to scattering.
Keane et al. (2012b) puts an upper limit on the scatter
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.
broadening as < 3 ms. Assuming the relations for diffracting
scattering from Cordes & Rickett (1998), and a upper limit
distance of 22 kpc, we obtain a pulse broadening time of
≃ 2.4 ms, which is consistent with the measured limit.
Our results show there is a 10% probability that
FRB010621 is extragalactic. We therefore cannot provide
new constraints on an extragalactic distance, beyond those
in the original claims of Keane et al. (2012b). We note
that our conclusions have no bearing on the distances of
other bursts, in particular those at higher Galactic latitudes
(Thornton et al. 2013; Burke-Spolaor & Bannister 2013).
6.2 The absence of high-DM pulsars along the
line of sight
The ATNF pulsar catalogue lists 8 pulsars within a 2o ra-
dius of FRB010621, with the largest DM being 388 pc cm−3
(Lorimer et al. 2006b, J1846−0749). The absence of pulsars
along this line of sight with DMs similar to the DM of
FRB010621 could be seen as evidence for a low Milky Way
DM along this line of sight, and therefore an extragalactic
origin of FRB010621.
However we note that this absence of pulsars is more
likely due to the fact that most pulsars are found in
the mid-plane of the Galaxy. The known pulsar popula-
tion has been shown to be exponentially distributed with
height from the mid-plane, with a scale-height of 300 pc
(Faucher-Giguère & Kaspi 2006). With this scale height, at
a latitude of −4◦, the density of pulsars drops to 10% of the
mid-plane density at a distance of 10 kpc. It is not surpris-
ing therefore, that we find no pulsars with very high DMs
c© 2013 RAS, MNRAS 000, 1–7
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at this latitude, as there are simply very few pulsars to be
found so far from the mid-plane. We note that this argu-
ment applies only to the distribution of catalogued pulsars
associated with the Milky Way. The sorts of objects that
may be the source of FRB010621 may be distributed very
differently.
6.3 Limitations of Galactic electron models
The combination of Hα and Hβ observations and a low
extinction region of the Galaxy where the rotation veloc-
ity is directly related to the distance provides a uniquely
favourable measurement of the pulse distance at a relatively
low latitude. Nonetheless, the uncertainty on our estimate
of the pulse distance is still large. As (Cordes & Lazio 2002,
Section 4.2) themselves point out, there are substantial er-
rors in the NE2001 model, and workers in the FRB field
should be aware of them.
7 CONCLUSIONS
We have taken advantage of the fortuitous location of the
fast radio burst FRB010621 toward a low-extinction region
of the Galaxy to estimate the extinction corrected emission
measure toward the burst. We have combined this with the
observed DM to the pulse and evaluated the pulse distance
and DM to the edge of the Galaxy, and their uncertainties,
with a Monte Carlo simulation. Under the assumption that
the interstellar dust toward the pulse acts as a foreground
screen, we find that FRB010621 is located within the Galaxy
with 90% confidence and the distance is 14±6 kpc. While our
results strongly favour a Galactic interpretation, we cannot
differentiate between the two Galactic scenarios proposed
by Keane: namely a pulsar with unusual amplitude distri-
bution, or annihilating Galactic black hole. Our results also
show the limitations of using the Galactic electron models,
such as NE2001 to estimate distances to dispersed pulses,
especially near the Galactic plane.
We note that while FRB010621 is likely to reside in the
Galaxy, other FRBs may well be extragalactic. The other
FRBs are at much higher Galactic latitude where the elec-
tron column density is not large enough to account for the
observed DMs by much larger factors. It therefore could be
that FRB010621 belongs to a different class of FRBs. There
are a number of archival and new observational surveys that
are searching for FRBs (Macquart et al. 2010; Hassall et al.
2013; Trott et al. 2013). We anticipate that the discovery of
more of these kinds of bursts will significantly increase our
limited understanding of this strange phenomenon.
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